A budget, denoted by p, is a vector with nonnegative components that add up to a fixed constant c. An example of a budget is the distribution of a day's time over J mutually exclusive and exhaustive activities, such as sleep, work, housekeeping, etc. Another example of a budget is the distribution of a $20, 0000 grant over J cultural projects. Note that components of the time budget add up to 24 hours or 1440 minutes, and the components of the financial budget add up to 20,000. Without loss of generality the components of a budget can be divided by the fixed constant c such that they add up to 1. The time budgets of I (groups of) respondents (i. e., p 1 , . . . , p I ), or the financial budgets of I $20, 0000 grants can be collected in an I × J data matrix. Such data are called compositional data. The idea of latent budget analysis is to write the I budgets as a mixture of a small number,
Let Y E be an explanatory variable (e.g., nationality, social economic status, point of time) or indicator variable with I categories, indexed by i. let Y R be a response variable with J categories, indexed by j, and let X be a latent variable with K categories, indexed by k. The budgets can be written as
for i = 1, . . . , I; and the latent budgets can be written as
for k = 1, . . . , K. Let P (X = k|Y E = i) denote a weight which indicates the proportion of budget p i that is determined by latent budget β k . In latent budget analysis the budgets p i (i = 1, . . . , I) are estimated by expected budgets π i such that
The compositional data may be interpreted using latent budgets β 1 , . . . , β K in the following procedure: First, latent budgets β 1 , . . . , β K are interpreted and entitled. Comparing the components of the latent budgets to the components of the independence budget [P (Y R = 1), . . . , P (Y R = j), . . . , P (Y R = J)] can help to characterize the latent budgets. For example, if P (Y R = j|X = k) > P (Y R = j) then β k is characterized more than average by component j . Second, the budgets π 1 , . . . , π I are interpreted on the basis of the entitled latent budgets, by comparing weights P (X = k|Y E = i) to the average weight
For example, if P (X = k|Y E = i) > P (X = k) then budget π i is characterized more than average by latent budget β k
The idea of latent budget analysis was proposed by Goodman (1974) who called it asymmetric latent class analysis, and, independently, the idea was proposed by De Leeuw and Van der Heijden (1988) who named it latent budget analysis. Issues with respect to latent budget analysis are discussed in Van der Ark and Van der Heijden (1998; graphical representation) Van der Ark, Van der Heijden, and Sikkel (1999; model identification) , Van der Heijden, Mooijaart, and De Leeuw (1992;  constrained latent budget analysis), Van der Heijden, Van der Ark, & Mooijaart (2002; applications) 
